INTRODUCTION {#sec1-1}
============

Over the past century, the burden of cataract and glaucoma has been increasing and can only be expected to grow as the population ages worldwide. In a survey of the Middle East and North Africa in 2010, cataract was the leading cause of blindness (23.4%), while glaucoma accounted for a significant percentage (9.6%), exceeded only by refractive error (13.1%) and macular degeneration (10.3%).[@ref1] Recent World Health Organization reports from 2002 highlight cataract and glaucoma as the two greatest sources of visual impairment worldwide, with 17 (47.8%) and 4.4 million (12.3%) persons affected, respectively.[@ref2] Models based on UN world population projections predict that in the year 2020, 79.6 million persons will be afflicted with either open-angle glaucoma (OAG) or angle-closure glaucoma (ACG) with 5.9 million and 5.3 million projected to be bilaterally blind from these two conditions, respectively.[@ref3] Africa, in particular, has the highest prevalence of glaucoma in the adult population compared to all other geographic regions worldwide.[@ref3]

In light of this growing scourge of visual impairment, it is of no small importance that cataract surgery is evolving as a primary means of reducing intraocular pressure (IOP), effectively "killing two birds with one stone." IOP is the sole modifiable risk factor in glaucoma progression. Recent studies of cataract surgery in glaucoma patients have demonstrated IOP reduction of 2--4 mmHg lasting for at least 3 years following cataract surgery.[@ref4][@ref5][@ref6] This sustained IOP reduction highlights cataract surgery as a valuable supplement to the preexisting armamentarium of tube shunt surgery and trabeculectomy, with its enhanced safety profile relative to traditional glaucoma surgeries making it an attractive choice for select patients, particularly those without severe glaucomatous disease. There is a compelling body of evidence showing both why and how cataract surgery should be applied to specific subsets of patients with glaucoma - primary OAG (POAG), ACG and pseudoexfoliation (PXE).

In addition, several newer nonpenetrating glaucoma procedures, the so-called "minimally invasive glaucoma surgeries" (MIGS), have been developed to be performed in conjunction with cataract surgery. These procedures have the potential to yield additional IOP reduction beyond what cataract surgery alone can provide.

CATARACT SURGERY AND PRIMARY OPEN-ANGLE GLAUCOMA {#sec1-2}
================================================

Numerous studies over the past few decades have shown that cataract surgery leads to a sustained decrease in IOP in POAG patients. As early as the 1970s, Bigger and Becker observed decreased IOP in patients undergoing uncomplicated intracapsular cataract extraction.[@ref7] In the mid-1990s, Matsumura *et al*. prospectively followed 93 eyes and found that cataract surgery lowered IOP an average of 1.5 mmHg at 3 years.[@ref8] Shingleton *et al*. carried the follow-up out to an average of 5 years in a cohort of POAG patients, glaucoma suspects and normal patients. After phacoemulsification, these patients experienced IOP decreases of 1.8 mmHg, 1.3 mmHg, and 1.5 mmHg, respectively.[@ref9] A 2002 Cochrane literature review by Friedman *et al*. reported a consistent (albeit weak) 2-4 mmHg reduction in IOP by either phacoemulsification or extracapsular cataract extraction.[@ref6]

There is a direct relationship between the preoperative level of IOP and the subsequent IOP reduction: The higher the initial IOP, the greater the magnitude of the IOP reduction following surgery. Matsumura *et al*. highlighted this relationship, showing that although the average IOP reduction was 1.5 mmHg at 5 years for all study subjects, patients with a preoperative IOP ≥ 21 mmHg had a 5.5 mmHg of reduction in IOP. Patients with a preoperative IOP \< 21 mmHg had a 2.5 mmHg reduction in IOP and normal controls showed a 1.5 mmHg reduction.[@ref8] Poley *et al*. corroborated that greater postoperative IOP reductions could be expected in patients with higher preoperative IOPs. They showed a 6.5 mmHg decrease in the 23-31 mmHg preoperative group, a 4.8 mmHg decrease in the 20-22 mmHg preoperative group, a 2.5 mmHg decrease in the 18-19 mmHg group, a 1.6 mmHg decrease in the 15-17 mmHg group, and a 0.2 mmHg increase in the 9-14 mmHg preoperative group.[@ref4] Clearly, preoperative IOP is a strong predictor of postoperative IOP reduction.

CATARACT SURGERY AND OCULAR HYPERTENSION {#sec1-3}
========================================

There is compelling evidence to make a case for cataract surgery in the reduction of IOP in ocular hypertensive patients. Drawing data from the landmark Ocular Hypertension Treatment Study (OHTS), Mansberger *et al*. analyzed the observation arm of OHTS, comparing 42 participants (63 eyes) who underwent cataract surgery during the study to a control group of 743 participants (743 eyes) who did not undergo such surgery. For at least 3 years following surgery, postoperative IOP was significantly lower than preoperative IOP with a mean decrease of 16.5%. In addition, 39.7% of eyes maintained postoperative IOP reduction ≥ 20% below the preoperative baseline.[@ref10]

CATARACT SURGERY AND PSEUDOEXFOLIATION {#sec1-4}
======================================

After POAG, PXE is the second leading cause of OAG in the world.[@ref11][@ref12] Although it was traditionally classified as a disease of northern latitudes, recent studies have found that the burden is also particularly high in regions of Africa.[@ref13] Fibrillar material accumulates with age, depositing on various anterior segment (AS) structures and blocking drainage through the trabecular meshwork. Not only there is an increased incidence of cataract in PXE eyes, but also poor pupillary dilation and zonular instability can result in complicated cataract surgery.[@ref14][@ref15] In a retrospective review of 1122 eyes, Shingleton *et al*. found that PXE eyes without glaucoma sustained a significant reduction in IOP for 7 years after cataract surgery. Moreover, while PXE eyes with glaucoma had a significant reduction for only 1-year, there was a reduced necessity for glaucoma medications up to 6 years following surgery.[@ref5] A longitudinal review of 339 PXE patients over 21 years showed that patient who underwent cataract extraction did not have a change in IOP, while those that remained phakic could expect a 0.05 mmHg increase in IOP each year.[@ref16]

CATARACT SURGERY AND NARROW ANGLE GLAUCOMA {#sec1-5}
==========================================

While cataract surgery is effective in lowering IOP for patients with POAG, the impact of this procedure is even greater in patients with ACG. Estimates from 2010 identified 15 million persons with primary ACG, accounting for 50% of blindness caused by glaucoma.[@ref3] ACG patients experience both a greater duration and magnitude of IOP-lowering effect when compared to their POAG counterparts. Comparing 74 chronic angle-closure glaucoma (CACG) and 68 POAG patients, Hayashi *et al*. found that CACG patients had a mean 6.9 mmHg IOP reduction versus 5.5 mmHg in POAG patients following cataract surgery. CACG patients also required fewer postoperative glaucoma medications (40.0% CACG vs. 19.1% POAG were medication-free, respectively).[@ref17] In particular, CACG eyes with a greater extent of peripheral anterior synechiae and more advanced glaucomatous optic neuropathy benefit most from cataract extraction.[@ref18]

Phacoemulsification has been compared to both peripheral iridotomy and trabeculectomy as a means of lowering IOP in patients with ACG in several studies. In a study of acute primary angle-closure patients, Husain *et al*. randomized eyes to either laser peripheral iridotomy (LPI) or phacoemulsification with posterior chamber intraocular lens (Phaco/IOL) implantation. At 2 years postprocedure, only 61.1% of the LPI group compared to 89.5% of the Phaco/IOL group survived without failure, as defined as IOP between 22 and 24 mmHg on two occasions (readings taken within 1-month of each other) or IOP ≥ 25 mmHg on any one occasion after postoperative weeks 3.[@ref19] Tham *et al*. prospectively compared phacoemulsification to trabeculectomy with adjunctive mitomycin C (MMC) in 50 medically uncontrolled CACG eyes. At 2 years, there was a comparable total IOP reduction - 8.4 mmHg (34%) following phacoemulsification versus 8.9 mmHg (36%) following trabeculectomy (*P* = 0.76). Although eyes treated with trabeculectomy required 1.1 fewer drops than phacoemulsification-treated eyes after surgery, they also had ten times the incidence of surgical complications (46% vs. 4%; *P* \< 0.001).[@ref20] Notably, 19% of patients from the phacoemulsification arm did eventually require trabeculectomy in the 2-year follow-up period. Though ultimately not as effective in terms of lowering IOP and reduced dependence on glaucoma medications as trabeculectomy in this study, phacoemulsification was still found to be an effective and safer option.

It is also noteworthy that the phacoemulsification arm of the Tham *et al*. study involved clear lenses rather than eyes with a visually disabling cataract. Until recently, there had been few randomized control trials evaluating clear lens extraction (CLE) in ACG and several reviews have criticized the role of CLE as being poorly substantiated by evidence.[@ref21][@ref22] Future studies evaluating CLE in addition to cataract extraction are further defining a bold frontier for phacoemulsification in ACG patients.

MECHANISMS OF IOP CHANGE {#sec1-6}
========================

The mechanism by which cataract surgery lowers IOP continues to be debated, but greater elucidation has been possible in recent years. In patients with CACG, outflow obstruction is a macroscopic problem-typically precipitated by mechanical blockage at the pupil or the angle. Thus, it seems safe to assume that removal of the lens would relieve the risk of pupillary block and posterior forces crowding the angle. Prior to cataract surgery, the mean anterior chamber angle width is approximately 10° less in ACG as compared to OAG and normal control eyes, and the anterior chamber depth is 1.0 mm shallower in the former relative to the latter groups (*P* \< 0.0001). In ACG patients, the width and depth of the anterior chamber angle expand significantly following cataract extraction and IOL implantation, making the anatomy of ACG patients appear similar to those without this condition.[@ref23] Huang *et al*. have also demonstrated a positive relationship between IOP reduction and preoperative lens vault measured by AS-optical coherence tomography (OCT).[@ref24]

For POAG, however, where the site of the main resistance to aqueous drainage is thought to be microscopic blockage in the juxtacanalicular trabecular meshwork, it is less clear why cataract surgery is beneficial in lowering IOP. A number of mechanisms has been suggested, including reduction of glycosaminoglycan deposition in the trabecular meshwork due to higher fluid flow rates;[@ref25] inflammation induced morphologic changes in the trabecular meshwork akin to the effects of laser trabeculoplasty;[@ref26] remodeling of the trabecular endothelium secondary to ultrasonic vibrations;[@ref27] and alterations in the blood-aqueous barrier.[@ref28] Increased posterior zonular traction due to cataract surgery (whether due to lens removal alone or other technical aspects like small capsulorhexis) has been postulated to improve patency of the trabecular meshwork and result in lower IOP.[@ref29][@ref30][@ref31][@ref32] Yang *et al*. studied a group of 999 patients and performed a battery of diagnostic tests including AS-OCT during the cataract surgery, optical biometry, and ultrasonic biomicroscopy. Measurements like changes in anterior chamber depth, angle opening distance, anterior chamber area, and lens thickness were better predictors of IOP change than was preoperative IOP.[@ref33] These results suggest that changes in anterior chamber architecture may be just as important in effecting IOP change in POAG patients as in CACG patients.

CATARACT SURGERY AND THE DIAGNOSTIC MANAGEMENT OF GLAUCOMA {#sec1-7}
==========================================================

Cataract extraction greatly enhances the practitioner\'s ability to diagnose and follow glaucomatous progression by improving visibility and has the added benefit of improved visual acuity for the patient. Fundoscopic examination of the optic nerve, OCT, and stereoscopic disc photos are more accurate after cataract removal. Kim *et al*. found that the presence of a cataract significantly affects measurements of both spectral domain-OCT (SD-OCT) and time domain-OCT (TD-OCT). Specifically, patients evaluated by SD-OCT were measured to have increased retinal nerve fiber layer thickness after cataract surgery as well as changes in signal strength values.[@ref34] In addition, clinical perimetry is improved by more reliable patient performance and the elimination of lens-induced artifacts.

Rao *et al*. explored the reliability of visual fields in 53 POAG patients who underwent phacoemulsification or phacoemulsification combined with trabeculectomy. Preoperative and 15-month postoperative comparisons showed that mean deviation (MD) was significantly improved after surgery (postoperative −10.52 dB \[range, −19.25 -−4.86 dB\]) versus (preoperative −11.74 dB \[range, −20.61 to −7.15 dB\], *P* = 0.003). In eyes with MD better than − 20 dB, pattern standard deviation (PSD) worsened after surgery (postoperative 4.76 dB \[range, 2.48-9.83\]) versus (preoperative 3.50 dB \[range, 1.93 - 8.20 dB\], *P* = 0.01). Visual field index (VFI) remained unchanged (postoperative 80% vs. preoperative 77%; *P* = 0.92), leading the authors to conclude that VFI is the most reliable indicator of glaucomatous progression in patients with coexisting cataract and glaucoma.[@ref35] Six years earlier, however, Siddiqui *et al*. had found converse results in a retrospective evaluation of 37 patients undergoing cataract extraction with or without trabeculectomy. Swedish interactive thresholding algorithm (SITA) PSD was stable (postoperative 7.3 ± 3.6 vs. preoperative 7.2 ± 3.0; *P* = 0.84) while MD improved (postoperative − 11.1 ± 6.3 vs. preoperative − 12.3 ± 5.8; *P* = 0.023). SITA-standard PSD was, therefore, suggested as the best metric for monitoring glaucomatous change.[@ref36] Further studies may be needed to establish a robust perimetric measure or to classify how visual field results should be reinterpreted following cataract extraction. Regardless, the existing studies show that examiners should be wary of interpreting results depending on lens opacification and should re-establish diagnostic baselines after cataract surgery.

CATARACT SURGERY AND THE SURGICAL MANAGEMENT OF GLAUCOMA {#sec1-8}
========================================================

Beyond decreasing IOP and facilitating enhanced diagnostic monitoring of glaucoma, cataract surgery offers distinct surgical advantages when performed first in patients who will later require standard glaucoma-filtering surgery. Early cataract extraction avoids development of cataract-a common adverse effect of many glaucoma procedures. Within 5 years of trabeculectomy or tube shunt surgery, half of phakic patients develop a visually significant cataract.[@ref37][@ref38] As mentioned previously, 33% of eyes in the trabeculectomy arm of the Tham *et al*. study developed a cataract in the postoperative period -- a complication that could have been precluded by phacoemulsification in the first place.[@ref20] Among patients in the Collaborative Initial Glaucoma Treatment Study, who were randomized to initial surgical intervention, 20% ultimately required cataract extraction, with trabeculectomy noted to be the leading cause of cataract formation in this surgical group.[@ref39]

The increasing frequency of performing cataract surgery prior to glaucoma-filtering surgery is a relatively recent phenomenon. The violation of the conjunctival space by superior extracapsular cataract extraction in a prior era made subsequent traditional glaucoma surgery more difficult. Phacoemulsification by temporal clear corneal incision, however, preserves the integrity of the conjunctiva for future glaucoma procedures. As discussed above, phacoemulsification expands the depth of the anterior chamber facilitating the performance of adjunctive or future ab interno angle glaucoma procedures. In addition, after trabeculectomy, pseudophakic eyes have less risk of lens-cornea touch, leading some to argue that iridectomy may no longer be a mandatory component of glaucoma-filtering surgery in pseudophakic patients.

While the technical advantages of cataract extraction before glaucoma-filtration surgery are readily apparent, some authors have questioned whether pseudophakic eyes are more likely to have failed trabeculectomy as compared to their phakic counterparts. A prospective cohort study of 39 phakic eyes and 25 pseudophakic eyes by Takihara *et al*. found that at 1-year after trabeculectomy, 95% of phakic eyes versus 74% pseudophakic eyes maintained IOP below 21 mmHg (*P* = 0.02), while 84% of phakic eyes versus 62% pseudophakic eyes maintained IOP below 18 mmHg (*P* = 0.04). However, there was no significant difference in the percentage of phakic versus pseudophakic eyes (67% vs. 53%, *P* = 0.10) that were able to maintain IOP below 15 mmHg. A similar study by Supawavej *et al*. compared 39 pseudophakic eyes to 39 phakic eyes undergoing trabeculectomy with MMC. At a median follow-up of 3 years, there was no significant difference between surgical success rates for IOP goals of (a) IOP ≤ 18 mmHg and ≥ 20% reduction of IOP, (b) IOP ≤ 15 mmHg and ≥ 25% reduction of IOP, and (c) IOP ≤ 12 mmHg and ≥ 30% reduction of IOP. The authors concluded that the clear-corneal phacoemulsification did not reduce the success of the subsequent initial trabeculectomy with MMC.[@ref40]

The impetus for performing cataract surgery before glaucoma-filtration surgery is even greater when considering that a reverse order -- glaucoma-filtration surgery before cataract surgery -- may lead to poor outcomes particularly in terms of the trabeculectomy failure. Husain *et al*. studied 235 glaucoma participants who had undergone a single trabeculectomy augmented with either intraoperative 5-fluorouracil (5-FU) or placebo. One hundred and twenty-four (52.7%) of participants were judged to have significant lens opacity and underwent cataract surgery with intraocular lens placement at a median of 21.7 months after trabeculectomy. The sooner cataract surgery was performed after trabeculectomy, the higher the level of the trabeculectomy failure as defined by IOP \> 21 mmHg. The hazard ratios for risk of subsequent trabeculectomy failure for cataract surgery performed at 6 months, 1-year and 2 years following trabeculectomy were 3.00 (95% confidence interval \[CI\], 1.11-8.14), 1.73 (95% CI, 1.05-2.85), and 1.32 (95% CI, 1.02-1.69), respectively.[@ref41] In a retrospective analysis of 122 eyes with successful trabeculectomy surgery augmented by 5-FU, Salaga-Pylak similarly found that the 50 patients who underwent subsequent cataract extraction had approximately 20% lower success rate compared to patients that did not undergo cataract surgery at 6, 12, and 18 months postoperatively. Bleb morphology deteriorated in the cataract surgery group with reduction in both bleb size and elevation.[@ref42] While the mechanisms of bleb failure in this context are not fully understood, phacoemulsification may lead to increased permeability of the blood-aqueous barrier, thereby facilitating the passage of inflammatory mediators that cause bleb fibrosis.

An "exception to the rule" of avoiding cataract surgery after filtering surgery is in patients with primary ACG. Unlike their counterparts with POAG, eyes with primary ACG may experience further IOP reduction when cataract surgery is performed after trabeculectomy. In a prospective interventional case series, Moghimi *et al*. performed phacoemulsification for visually significant cataracts in 37 eyes that had undergone trabeculectomy at least 12 months prior to study inclusion and found that IOP decreased significantly from 18.16 ± 5.91 mmHg at baseline to 15.37 ± 2.90 mmHg with 12 months follow-up (*P* \< 0.01). The mean number of glaucoma medications decreased by approximately 1 (from 1.81 ± 0.24 at baseline to 0.86 ± 1.00; *P* = 0.001). This effect was most prominent in patients with higher preoperative IOP and shallow anterior chamber.[@ref43] It is important to note these numbers reflect net effects. It is still possible that blebs are degraded by cataract surgery, but that ACG patients benefit so greatly from expansion of the anterior chamber, that there is still a cumulative benefit in terms of IOP lowering from cataract surgery following trabeculectomy.

Unlike the case with trabeculectomy surgery, cataract surgery following tube shunt surgery may improve vision without affecting IOP control.[@ref44] Erie *et al*. performed a retrospective study of nine eyes following successful Baerveldt tube shunt for a mean of 21 months and found that visual acuity improved a mean of 4 ± 3 Snellen lines while IOP did not change significantly from baseline.[@ref45] A number of other studies found similar results with both Baerveldt and Ahmed tube shunts.[@ref46][@ref47][@ref48] However, in one study, some patients did require additional glaucoma medication for IOP elevation 1-month postoperatively.[@ref47] In another study with small-incision cataract surgery, one eye out of 23 required a second Ahmed glaucoma valve.[@ref48] Of note, all of these reports were retrospective case series with 23 or less eyes in each series. It would be interesting to see if these results are borne out in prospective randomized control trials.

COMBINED CATARACT AND GLAUCOMA PROCEDURES {#sec1-9}
=========================================

While stand-alone cataract surgery will decrease IOP, cataract surgery can also be performed in conjunction with MIGS procedures to enhance IOP reduction. The spectrum of nonpenetrating techniques, including canaloplasty, trabectome, iStent, can be primary surgical procedures but are often piggybacked on a cataract surgery. "Cataract plus" procedures are shifting the paradigm of glaucoma management by providing a safer option for patients who require additional IOP control, but are not good candidates for traditional filtration surgeries with their associated risks. Several MIGS procedures spare the conjunctiva thereby preventing compromise of future conjunctival-based glaucoma surgical procedures. As these new options become increasingly adopted, it is important to understand how they can be employed to augment IOP control.

In canaloplasty (iScience Interventional Corp., Menlo Park, CA), a nonpenetrating deep scleral flap is fashioned to allow viscodilation and 360° catheterization of Schlemm\'s canal by a flexible microcatheter. A suture is passed into the canal, which, when tied, distends Schlemm\'s canal by stretching the trabecular meshwork toward the anterior chamber. Combining canaloplasty with phacoemulsification can be technically challenging, but reportedly leads to significant IOP reduction. In a prospective multicenter study of 109 OAG patients who underwent canaloplasty or combined cataract-canaloplasty surgery, Bull *et al*. reported sustained decline in IOP for both arms, with a greater, albeit not statistically significant effect from the combined procedure than canaloplasty alone. Eyes receiving cataract-canaloplasty surgery went from a mean baseline IOP of 24.3 ± 6.0 mmHg to 13.8 ± 3.2 mmHg, while canaloplasty eyes went from a mean baseline IOP of 23.0 ± 4.3 mmHg to 15.1 ± 3.1 mmHg at 3 years postoperatively.[@ref49] On average, patients in both groups required approximately one less glaucoma medication postoperatively. In a retrospective subset analysis of the same data, Tetz *et al*. analyzed the effects of canaloplasty in eyes that had previously undergone cataract surgery. Pseudophakic eyes receiving subsequent canaloplasty had similar results to surgery-naοve eyes undergoing combined cataract-canoloplasty, with mean baseline IOP dropping from 23.9 ± 5.2 mmHg to 15.6 ± 3.5 mmHg.[@ref50]

Trabectome (Neomedix Inc., Tustin, CA) is a surgical device that can be used for ab interno trabeculotomy. Using electrocautery, the handpiece selectively ablates the trabecular meshwork and the inner wall of Schlemm\'s canal without damaging the outer wall of the canal. Francis *et al*. prospectively evaluated the effect of combined phaco-trabectome with promising results. Mean IOP decreased from 20.0 mmHg ± 6.3 preoperatively to 15.5 ± 2.9 mmHg at 1-year with patients requiring on average one less medication.[@ref51] However, when comparing trabectome alone to phaco-trabectome, Minckler *et al*. found that mean preoperative IOP decreased by 40% (25.7 ± 7.7 mmHg to 16.6 ± 4.0 mmHg) versus 18% (20.0 ± 6.2 mmHg to 15.9 ± 3.3 mmHg) after 24 months, respectively.[@ref52] Of note, the final IOP outcomes are quite similar between the groups. However, the preoperative IOP was significantly higher in the trabectome group, possibly contributing to the apparent disparity in IOP reduction. Both groups avoided serious complications. These results suggest phaco-trabectome may be a safe option for lowering IOP, but further studies are needed.

iStent (Glaukos Corp., Laguna Hills, CA) trabecular micro-bypass stent is a snorkel-shaped stent that is placed in the Schlemm\'s canal with an opening to the anterior chamber. Bypassing the trabecular meshwork, it is meant to provide a direct conduit for aqueous outflow. Samuelson *et al*. prospectively studied 240 eyes randomized to either phacoemulsification with iStent implantation or phacoemulsification alone. After 1-year, 72% of phaco-iStent eyes compared to 50% of phaco-only eyes achieved an unmedicated IOP ≤ 21 mmHg (*P* \< 0.001). Significantly more phaco-iStent than phacoemulsication eyes achieved IOP reduction ≥ 20% (66% vs. 48%, *P* = 0.003).[@ref53] At 2 years, data from the same iStent study group had a significantly greater portion of patients (approximately 80%) maintaining IOP ≤ 21 mmHg without medications.[@ref54] Fea corroborated the superior efficacy of a combined procedure over phacoemulsification alone, showing approximately a 20% reduction in the combined group.[@ref55] Recent reports on the placement of multiple iStents suggest that even greater IOP reductions can be achieved than with a single device. Belovay *et al*. demonstrated a mean postoperative IOP of 14.3 mmHg 1-year following phacoemulsification with 2-3 iStents. Multiple iStents may be advantageous by simply supplying a greater number of bypasses to the trabecular meshwork or by increasing the chances that any individual stent will lie near a collector channel. Further research is needed to establish the ideal number of iStents as well as the longevity of the IOP-lowering effect with this procedure.[@ref56]

The above procedures are only a prelude to the potential impact that combined phacoemulsification and MIGS will have on glaucoma management. There are currently multiple promising MIGS devices under investigation, including the Hydrus microstent (Ivantis, Irvine, CA), CyPass microstent (Transcend Medical, Menlo Park, CA), AqueSys microfistula implant (AqueSys Inc., Aliso Viejo, CA) as well as several others.

CONCLUSIONS {#sec1-10}
===========

From a public health perspective, cataract surgery is an incredibly cost-effective intervention for patients with glaucoma. It can be performed quickly with relatively little infrastructure, involves less postoperative care and is associated with fewer and less serious complications compared to more traditional glaucoma surgeries such as trabeculectomy and tube shunt surgery. Cataract surgery has been shown on average to decrease the postoperative dependence on glaucoma medications. All of these reasons make cataract surgery an especially appealing option for long-term glaucoma management in underserved areas where access to glaucoma subspecialty care is limited.

In the glaucoma specialist\'s race against time, a simple cataract surgery may buy several years of IOP control and delay the morbidity of traditional filtering surgeries. In spite of the medical and economic advantages of cataract surgery for glaucoma management, many ophthalmologists are hesitant to perform early extraction in patients whose cataracts do not yet limit their activities of daily living. In the light of the above discussion, perhaps it is time to rethink the conventional indications for cataract surgery. A "glaucomatous cataract" is no longer limited to the categories of phacolytic, phacoanaphylactic, or phacomorphic glaucomatous disease, but rather should be a consideration in any glaucoma patient who could benefit from a sustained decrease in IOP from cataract removal and has some degree of visual disability from cataract.
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